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No. 2098009. Abstract 



The invention at hand falls into the field of ophthalmology, or more precisely methods of 
identifying indications for the treatment of the optic nerve during its partial atrophy. The essence 
of this invention consists of determining electric lability, foveate photosensitivity, the area of 
visual field scotomas, and the optic nerve head depth range, then reaching a conclusion 
concerning the advisability of electrostimulation if electric lability is more than 21 hertz (Hz), 
foveate photosensitivity is more than 18 decibels (dB), the area of absolute scotomas is less than 
40%, and the depth range is more than 0.6 millimeters (mm). 



No. 2098009. Description 



The invention at hand falls into the field of medicine, or more precisely ophthalmology, as well 
as the videoophthalmographic and electrophysiological assessment of the topography of the 
intrabulbar portion of the optic nerve, and can be used to identify indications for the treatment of 
partial optic nerve atrophy using the electrostimulation technique during the reversible phase of 
this disorder. 

A method of identifying indications for the treatment of partial optic nerve atrophy already exists 
by means of a visual field examination using the computer perimetry technique and the computer 
tomography of the head. 

However, existing methods record a large number of parameter that can be interpreted 
differently, especially during the early reversible phase of this disorder, when the treatment of 
the optic nerve via electrostimulation is particularly promising. 

The objective of the invention at hand consists of identifying indications for the 
electrostimulation of patients with partial optic nerve atrophy by means of the 
videoophthalmographic and electrophysiological assessment of the topography of the intrabulbar 
portion of the optic nerve, which makes it possible to enhance the effectiveness of treatment. 

The technical result that is achieved when this invention is put to use consists of the 
enhancement of diagnostic accuracy prior to treatment. 

This technical result is achieved by virtue of the fact that the depth range, electric lability, 
foveate photosensitivity, and dynamic visual field are determined prior to treatment, with a 
conclusion being reached concerning the functional integrity of the nerve tissue and the 
promising nature of electrostimulation if electric lability is greater than 21 Hz, foveate 
photosensitivity is more than 18 dB, the number of absolute defects in the visual field is less than 
40%, and the optic nerve head depth range is more than 0.6 mm. 

The subject method is carried out as follows. 

The optic nerve head depth range is determined by the videoophthalmographic technique on an 
Optic Nerve Head Analyzer (ONHA) Plus from the Rodenstock firm in the Federal Republic of 
Germany (FRG). 

Examination Performance Procedure. Filming is carried out in a darkened room. The patient is 
examined in the sitting position, with the chin and forehead against a headrest. The patient's 
gaze is directed toward a special flashing dot, the position of which is controlled by the operator 
in order to obtain an image of the optic nerve disk on the monitor screen. The filming and 
recording of eye fundus stereopairs of the 1 st eye take roughly 4 minutes (min), after which it is 
not necessary for the patient to be present. The operator then ensues [the stereopair images are 
compared and the borders of the optic nerve (ON) disk are marked] for 10-15 min, followed by 
70 min of computer processing. The necessary conditions for filming are: a pupil width of not 



less than 5 mm and the transparency of the eye media. The examination results are not 
dependent upon the subjective influence of the patient or the physician. 

Computer perimetry was performed using the "Visual Field Analyzer" of the Humphrey firm 
(US). Based on a standard program, the foveate photosensitivity threshold level was determined 
(in decibels) and a qualitative-quantitative assessment was made of the photosensitivity of 120 
visual field sections located within limits of 60° from the center. 

The "Phosphene Tester" produced by the Eye Microsurgery IRTC was used to determine electric 
lability. 

The use of the proposed method makes it possible to assessment the condition of optic nerve 
head topography in the presence of partial atrophy prior to the suggested treatment and to make a 
reliable prediction of visual acuity and visual field restoration following electrostimulation. The 
proposed method does not have any counterindications. 

The value of the proposed method is confirmed by clinical examples. 

Example 1. Patient K., 66 years of age. Diagnosis: partial optic nerve atrophy of vascular 
origin in the right eye. The eye was static. The anterior segment was unchanged. During 
ophthalmoscopy, the optic nerve disk was pale and the contours were distinct. According to 
computer perimetry data, there were multiple scotomas in the visual field that comprised 20% of 
its area, which is less than 40%. Foveate photosensitivity was 26 dB; i.e., more than 18 dB. 
Electric lability was 31 Hz, which is more than 21 Hz. The depth range was 0.98 mm, which is 
more than 0.6 mm. 

A diagnosis performed using the proposed method made it possible to reach the conclusion that 
electrostimulation was advisable, with a positive functional result. Visual acuity after treatment 
was increased to 0.6 with correction and scotoma area was decrease to 22% of the initial level. 

Example 2. Patient A., 34 years of age: Diagnosis: partial optic nerve atrophy of the left eye, 
toxic. 

During ophthalmoscopy, the optic nerve disk was pale and the borders were distinct. During 
computer perimetry, the area of the absolute scotomas cover 76 of the 120 points examined; that 
is, more than 40%. The depth range was 0.58 mm; i.e., less than 0.6 mm. Electric lability was 
15 Hz, which is lower than 21 Hz. Foveate photosensitivity was 12 dB, which is less than 18 dB. 

The diagnosis performed using the proposed method made it possible to reach the conclusion 
that electrostimulation was inadvisable. 



No. 2098009. Formula 



This method of identifying indications for the electrostimulation of the optic nerve in the 
presence of its partial atrophy, which includes the determination of the anatomical and 
physiological characteristics of the optic nerve head, is distinctive in that electric lability, foveate 
photosensitivity, the area of scotomas in the visual field, and the optic nerve head depth range are 
determined. If electric lability is more than 21 Hz, foveate photosensitivity is greater than 18 dB, 
the area of absolute scotomas is less than 40%, and the depth range is more than 0.6 mm, a 
conclusion is reached that electrostimulation is advisable. 
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(54) CnOCOE OnPEflEJlEHM^ nOKA3AHMM K SJlEKTPOCTMMy^UMM 3PMTEJlbHOrO HEPBA nPM ETO 
HACTMHHOM ATPOOMM 



(57) PecjDepaT: 

M3o6peTeHne othochtcs k ocjDTanbMonornn, 
a MMeHHO k cnoco6aM onpeAejiem/m noKa3aHHM 
k neneHHK) nacTUHHOM aTpocjDMM 3pnTeribHoro 
HepBa npM ero HacTMHHOM aipocfiwi. CymHOCTb 
M3o6peTeHna 3aKHK)HaeTCfl b tom, hto 
onpefleji^KDT aneicrpm-iecKyK) na6nnbHOCTb, 
cjDOBeanbHyK) CBeTonyBCTBHTeribHOCTb, nnou^aflb 



ckotom b none 3peHMfl, Anana30H mySnHbi 
rojioBKM 3pnTeribHoro HepBa, v\ npn 
3neKTpnHecKoi?i na6nribHOCTM 6onee 21 I~i4, 
cjDOBearibHOM CBeTOHyBCTBHTeribHOCTM 6onee 18 
AB, nnoLAaAH a6confOTHbix ckotom MeHee 40%, 
Anana30He rny6w-ibi 6onee 0,6 mm, p,ena\or 
BbiBOfl o i4enecoo6pa3HOCTM 

aneKTpocTi/iMynfli^HM . 
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(54) METHOD FOR EVALUATING, WHETHER OPTIC NERVE AFFECTED WITH PARTIAL ATROPHY CAN BE 
TREATED BY ELECTROSTIMULATION 



(57) Abstract: 

FIELD: ophthalmology. SUBSTANCE: patient 
is subjected to examination to determine 
following parameters: electric lability, 
photosensitivity, surface area of scotomas 
within vision view, range of depths, at 
which optic nerve head lies. If electric 
lability is greater than 21 Hz, foveated 



photosensitivity is greater than 18 dB, 
surface area occupied by absolute scotomas 
is less than 40%, and range of depths is 
greater than 0.6 mm, ophthalmologist draws 
conclusion, whether it is worthwhile to 
resort to electrostimulation. EFFECT: 
reliable and accurate method for tackling 
this problem. 
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M3o6peTeHne othochtch k MeAni^uHe, a 
MMeHHO k ocjDTaribMonorMn, 

BHAeooc|3TanbMorpa4)HHecKoi?i n 
3neKTpo0M3nojiornMecKoPi oueHKe Tonorpac£i/in 
MHTpa6yrib6apHoCi nacTH 3pnTenbHoro HepBa, n 
mo>kgt 6biTb Mcnorib30BaHO Ana onpeAeneHi/m 
noKa3aHnPi k neneHHKD nacTMHHoPi aTpocfwn 
3pnTenbHoro HepBa MeTOAOM 

3neKTpocTMMynflL\nn Ha oGpaTMMOM daAnn 
3a6oneBaHMfl. 

M3BecTeH cnoco6 onpefleneHMfl noKasaHUM k 
neneHMK) nacTHHHofi aTpocjDnn 3pMTenbHoro 
HepBa nyieivi nccneflOBaHM?i nona 3peHna 
MeTOAOM KoivinbKDTepHOM nepwMeTpHM n 
KOMnbioTepHOM TOMorpac|DMM ronoBbi. 

OflHaKO yKa3aHHbie cnoco6bi perncTpupyioT 
SonbLUoe KonnnecTBO noKa3aTenefi, KOTopbie 
MoryT TpaKTOBaTbCfi no-pa3HOMy, ocooeHHO b 
paHHePi o6paTMMoPi CTaflnn 3a6oneBaHi/m, Kor^a 
neneHne 3neKTpocTHMynflu,Meti 3pnTenbHoro 
HepBa oco6eHHO nepcneKTHBHO. 

3aflaneM M3o6peTeHHfl nBnneicn 
onpefleneHMe noKa3aHMi?i sneKTpocTWMynflUHH 
nai^neHTOB c nacTMHHOM aTpoc^nefi 3pnTeribHoro 
HepBa nyTeM BHAeoocjDTanbiwiorpacjDMHecKOM m 
3neKTpo0M3nojiorMHecKoCi oijeHKM Tonorpacf)MH 
MHTpa6yrib6apHOM nacTM 3pnTeribHoro HepBa, 

HTO n03BOJlfleT nOBblCMTb SCfX^eKTHBHOCTb 

neneHnn. 

TexHMHecKMM pe3ynbTaT0M, AOCTwraeMbiM 
npn ncnonb30BaHMM M3o6peTeHMfl, flBnaeTCfl 
noBbiLueHne tohhocth fluarHOCTMKH flo neneHME. 

TexHunecKUM pe3ynbTaT AOCTHraeTca Teiw, 
hto ao neneHHH onpeAermioT Anana30H 
rny6MHbi, sneKTpuHecKyK) na6"nnbHOCTb, 
cjooBeanbHyio CBeTonyBCTBi/iTenbHocTb, none 
speHMfl b A^HaMHKe 1/1 npn sneKTpMHecKOM 
na6nribHOCTM 6onee 21 Vu,, QOOBeanbHoFi 
CBeTonyBCTBiiTeribHOCTM Sonee 18 aB, nucne 
a6coriK3THbix AecjDeKTOB b none 3peHHfl MeHee 
40% Anana30He rny6nHbi ronoBKM 3pnTenbHoro 
HepBa 6onee 0,6 mm, p,enanw bnboa o 

cjDyHKI^MOHaribHOM COXpaHHOCTM HepBHOM TK3HH H 

nepcneKTMBHOCTH 3neKTpocTHMyn3u,MM. 

Cnocoo" ocyLL^ecTBnflnn cneAyfOLi^MM 
o6pa30M. 

flnana30H rnyo"nHbi ronoBKH 3pnTenbHoro 
HepBa npoBOAnnn 

BMAeooq^TanbMorpacjDMHecKUM MeTOAOM Ha 
Optic Nerve Head Analyzer (ONHA plus) qbupMbi 
Rodenstock, OPT. 

MeTOAHKa npoBeAeHWfl oocneAOBaHWfl. 
C"beMKa npoBOAHTca b 3aTeMHeHHOw KOMHaTe. 
nau,neHT obcneAyeTCfl cha*, noAOopoAKOM m 
ncoM onupaacb o noAronoBHUK. B3rnflA 
nai4neHTa HanpaBneH Ha cneu,nanbHyio 

BCnblXUBaKDLHyfO TOHKy, n03MU,Wfl KOTopaa 

KOHTponnpyeTC^ onepaTopoM Ana nonyneHMn Ha 
SKpaHe MOHMTopa n3o6pa>KeHnn A^CKa 
3pnTenbHoro HepBa. C"beMKa h 3anncb 
depeo-nap rna3Horo AHa 1 ma3a Tpe6yK>T 
npn6nn3MTenbHO 4 mhh, nocne nero 
npucyTCTBue nau,neHTa He TpecyeTCfi. 3aTeM 
cneAyeT aHann3 onepaTopoM (conocTaBnflKrrcfl 
M3o6pa>KeHM?i depeo-nap m MapKuipyioTCfl 
rpaHnu,bi A^CKa 3H) 10-15 mhh, KOMnbKyrepHafl 
o6pa6oTKa 70 mmh. HeoGxoAMMbie ycnoBi/m a^^ 
c-beMKn: LunpnHa 3paHKa He MeHee 5 mm, 
npo3paHHOCTb cpeA rna3a. Pe3ynbTaTbi 
o6cneAOBaHM5i He 3aBMCflT ot cy6-beKTMBHoro 
Bnn^HMfi nai4neHTa nnn Bpana. 

KoMnbraTepHafi nepnMeTpn?i npoBeAeHa Ha 
"AHanw3aTope nonn 3peHHjR" 0npMbi 
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"Humphrey" (CLUA). l~lo CTaHflapTHOM nporpaMMe 
onpeAen^nn noporoBbiM ypoBeHb cjDOBeanbHOM 
CBeTOHyBCTBHTenbHocTM (b Aeu,n6enax), a TaK>Ke 
nonynann KaHecTBeHHO-KonMHecTBeHHyto ou,eHKy 
CBeTonyBCTBHTenbHOCTM 120 ynacTKOB nonq 
3peHMjq, pacnono>KeHHbix b npeAenax 60 0 ot 
ueHTpa. 

fln^ onpeAeneHna aneicrpMHecKOM 
na6nnbHOCTM ncnonb30Bann "OoccjDeH-TecTep" 
npon3BOACTBa MHTK "MuKpoxupyprna rna3a". 

Hcnonb30BaHne npeAnaraeMoro cnoco6a 
no3BonaeT oi^eHHTb cocTonHne Tonorpac(DMM 
ronoBKM 3pnTenbHoro HepBa npn nacTUHHOM 
aipocjDnn ao npeAnaraeMoro neneHMfl n A^Tb 

AOCTOBepHbIM nporH03 O BOCCTaHOBneHUM 

ocTpoTbi 3peHMfl v\ nons 3peHM^ nocne 
3neKTpocTi/iMynfliJ 1 HM. npeAnaraeMbiM cnoco6 He 
MMeeT npoTMBonoKa3aHnw. 

l_(eHHOCTb npeAnaraeMoro cnoco6a 
noATBep>KflaeTCfl KnuHMHecKHMM npuMepaMM. 

ripuMep 1. riai^neHT K. 66 neT. flnarH03: 
HacTMHHaa aipocjDMfi 3pnTenbHoro HepBa 
cocyAHCToro reHe3a npaBoro rna3a. Tna3 
cnoKoeH. nepeAHMM 0Tpe30K He M3MeHeH. npn 
oct>TanbMOCKonwn: auck 3pnTenbHoro HepBa 
6neAHbM, KOHTypbi neTKne. B none 3peHM« no 
AaHHbiM KOMnbKJTepHoCi nepuMeTpuiM 

MHO>KeCTBeHHbie CKOTOMbl, COCTaBn?1HDU4He 20% 

nnoL^aAM, hto MeHee 40% <J>OBeanbHa?i 
CBeTOHyBCTBMTenbHOCTb 26 aB, T.e. 6onee 18 
AB. 3neKTpnHecKan na6nnbHOCTb 31 Ti^, hto 
6onee 21 Ti^. flnana30H rnySnHbi 0,98 mm, hto 
Sonee 0,6 mm. 

ripoBeAeHHafl A^arHOCTkiKa no 
npeAnaraeMOMy cnocooy no3Bonnna CAenaTb 
BbiBOA o i_^enecoo6pa3HOCTM 

3neKTpocTMMynfli4MM c nono>KMTenbHbiM 
cjDyHKi^noHanbHbiM pe3ynbTaTOM. OcTpoTa 
3peHMfl nocne neneHM?i noBbicunacb ao 0,6 c 
KoppeKi^neM, yMeHbuinnacb nnou^aAb ckotom Ha 
22% ot wcxoAHoro ypoBH^. 

ripuMep 2. riai^neHT A. 34 roAa. flMamos: 
nacTMHHafl aTpocjDna 3pnTenbHoro HepBa neBoro 
ma3a, TOKCunecKaa. 

l~lpM oc)DTanbMOCKonkiM a^ick 3pnTenbHoro 
HepBa 6neAHbiCi, rpaHMi4bi neTKne. npn 
KOMnbioTepHOM nepuMeTpMH nnoii^aAb 
a6confOTHbix ckotom cocTaBuna 76 H3 120 
obcneAyeMbix ToneK, to ecTb 6onee 40% 
Anana30H rny6nHbi 0,58 mm, T.e. MeHee 0,6 mm. 
SneKTpuHecKaa na6nnbHOCTb 15 Ti^, hto Huxe 
21 Tu,, qboBeanbHas CBeTonyBCTBHTenbHOCTb 12 
AB, hto MeHee 18 aB. 

npoBeAeHHafl AnarHOCTHKa no 
npeAno>KeHHOMy cnoco6y no3Bonnna CAenaTb 
BbiBOA o Hei4enecoo6pa3HOCTM 

sneKTpocTMMynflu.MM . 

<I>opMyna M3o6peTeHM5q: 

Cnoco6 onpeAeneHMfl noKa3aHnCi k 
3neKTpocTMMynfli4nn 3pnTenbHoro HepBa npi/i 
nacTMHHOM ero aTpoqbun, BKnraHatoLi^MM 
onpeAeneHne aHaTOMOcjDM3MonornHecKMX 
xapaKTepucTMK ronoBKH 3pnTenbHoro HepBa, 
oTnuHafoiAMWc?! TeM, hto onpeAeJ~iflK)T 
sneKTpuHecKyfo na6nnbHOCTb, cjDOBeanbHyfo 
CBeTonyBCTBHTenbHOCTb, nnoLAaAb ckotom b 
none 3peHM^, Anana30H rnyGMHbi ronoBKM 
3pnTenbHoro HepBa n npn sneKTpunecKOM 
na6nnbHocTM 6onee 21 Tu,, ctDOBeanbHOM 
CBeTonyBCTBHTenbHOCTM 6onee 18 aB, nnoLnaAn 
a6confOTHbix ckotom MeHee 40% Anana30He 
rny6nHbi 6onee 0,6 mm p,ena\or BbiBOA o 
u,enecoo6pa3HOCTki 3neKTpocTHMynnu,MM. 
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